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Introduction
How infrastructure is built is in large part determined
not just by the available science, tools, assessment
methodologies and design paradigms prevailing, but also 
by the rules that govern how infrastructure should be built. 
In this chapter we turn to these rules and how they need 
to change in order to accommodate a changing climate 
and create the conducive environment that supports the 
movement toward climate-safe infrastructure.

We use the term “governance” to capture these societal 
rules because governance consists of all the processes 
of interaction and decision-making that create, reinforce, 
change or maintain the affairs of society. Besides 
governments, governance is carried out through markets, 
networks and social systems (such as formal and informal 
organizations) using laws, regulations, standards,
guidelines and less formal, but often powerful societal or 
professional norms, incentives, market signals and so on. 

 

How infrastructure is built is in 
large part determined not just 
by the available science, tools, 

assessment methodologies and 
design paradigms prevailing, but 
also by the rules that govern how 

infrastructure should be built. 

Following the mandate of AB 2800, we focus first on the 
existing standards and non-standard-based approaches 
that govern how infrastructure to date is being built. We 

describe how standards are developed and changed 
and to what extent existing standards and guidelines 
help or hinder the ability to use forward-looking climate 
science. We close with exploring how current advances 
in engineering methodologies (professional paradigms, 
norms and principles) can be incorporated into 
infrastructure governance to support the transition to 
climate-safe infrastructure.

Existing Approaches to Infrastructure 
Design
Traditional Approaches of Governing Engineering 
Design 
Assuming a stationary world in which historic weather and 
climate patterns were good predictors of the future, the 
traditional approach for infrastructure design has generally 
yielded reliable infrastructure that provided the necessary 
functions, while also protecting life and safety. Engineers, 
architects, designers and contractors have an extensive 
suite of engineering standards upon which to design all 
different types of infrastructure (Box 7.1). Conforming 
to these baseline standards decreased the risk of 
catastrophic failure of a specific type of infrastructure and 
reduced the liability to the engineer, architect, designer or 
contractor. 

Below, we discuss the traditional approach to standard-
setting and then discuss how the field is already beginning 
to shift its practices to accommodate a non-stationary 
climate future. In Appendix 9, we present a specific case 
example of the information needs required to update 
California’s Building Energy Standards.

http://resources.ca.gov/docs/climate/ab2800/Appendix9_BuildingEnergeySystems_FINAL.pdf
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Updating existing standards, or creating a 
new one, generally follows a deliberately 
slow, empirically-tested and consensus-based 
process. To provide more detail beyond what 
is shown in Figure 7.2, the process can be 
described as following these general steps:
1. An entity suggests the need to update or

create a new standard;
2. A standard-setting policy body initiates a

committee and selects a chair;
3. The chair selects the committee

membership from volunteering association
members and obtains approval from the
standard-setting policy body;

4. The Committee meets periodically – this
could be either a public or private meeting
process depending on the standard-setting
body’s rules;

5. Committee deliberations include seeking
out necessary research or data or advice,
which can take considerable time to
conduct and be reported back to the
committee;

6. The Committee drafts the standard;
7. When the draft is ready, the committee

holds a consensus vote to release for
public review;

8. The standard-setting policy body approves
release, which can be followed by public
review process (again depending on the
standard-setting body’s rules);

9. The Committee holds a consensus vote to
publish the finalized standard;

10. The standard-setting policy body approves
the publication/adoption of the finalized
standard;

11. The standard is published;
12. The standard is disseminated or sold;
13. In some cases, a standard written in code-intended

language is adopted into code by various jurisdictions;
and, finally,

14. The standard is either put on continuous maintenance 
or a committee is periodically reconstituted to revise
the standard, at which point the process repeats.

Some standards take 20 years to develop or change;
others have been changed in much less time (1-2 years) 
but given the significant implications of changing the way 
things are built all over the world or in a particular nation, 
the approach is methodical and often time-consuming.
Often, in addition to research, years of testing and in-the-
field observations are required before a standard can be 
advanced to a vote with voting rules depending on the
rules of the standard-setting organization. Engineering

standards setting is recognized as being a very 
conservative process that is resistant to change, since 
the potential for failure resulting from a poorly developed 
standard can have costly and – sometimes – tragic 
consequences.

 

 

 
 

Figure 7.2 Generalized standards-developing process (Source: GAO 2016 [226])

Information utilized in developing climate-sensitive 
standards traditionally has relied on historic weather 
and climate information. Over time, the historical 
period used has changed, even if the basic standard 
did not. But as a general rule, structural standards 
have relied on backwards-looking data, not forward-
looking climate projections. To address the gaps in the 
observational record and deal with the natural variability 
(i.e., uncertainty in historic information), engineers 
and architects have been trained to use and thus have 
methods for factoring in these uncertainties, through 
“safety factors” (see Box 3.3).
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